Objective: To determine the relative frequencies, average annual incidences, and patient characteristics of non-basal cell and non-squamous cell malignant neoplasms of the eyelid in a defined geographic population.
T
HERE ARE few populationbased studies on malignant tumors of the skin other than those for melanoma, basal cell, and squamous cell carcinoma. 1, 2 Even less epidemiologic information exists for malignant tumors from defined anatomic regions such as the eyelids. Knowledge about uncommon malignant tumors of the eyelid is based principally on case series from tertiary care facilities, where referral bias may affect results and incidence rates cannot be determined because denominator populations are unknown. [3] [4] [5] [6] [7] We used the Florida Cancer Data System (FCDS) registry to study the types and distribution of malignant tumors of the eyelid other than basal cell and squamous cell carcinoma.
RESULTS
Two hundred six primary malignant neoplasms of the eyelids were recorded in the FCDS registry from 1981 through 1994 ( Table 1) . Diagnoses of skin cancer had to be histologically established for inclusion in the FCDS. The 3 most common eyelid tumors were malignant melanoma (72 cases), sebaceous carcinoma (59 cases), and lymphoma (27 cases). The median age at diagnosis was 68 years, 75 years, and 77 years, respectively ( Table 2 ). There were 25 cases of sarcoma, 19 of which were Kaposi sarcoma.
All 99 patients with melanoma and lymphoma were white. Fifty-seven patients with sebaceous carcinoma were white. Eighty-nine percent of patients with Kaposi sarcoma and all 6 patients with Merkel cell carcinoma were white.
Melanoma of the eyelid was one third more common in men, while sebaceous carcinoma was 40% more common in women (Table 2) . Seventeen (90%) of 19 patients with Kaposi sarcoma were men.
Eleven different lymphoma diagnoses were recorded among the 27 cases that were primary to the eyelid ( Table 3) . The 2 most common diagnoses were "lym- phoma, not otherwise specified" and small-cell, lymphocytic lymphoma. Two patients had T-cell lymphoma: one with mycosis fungoides and the other with a peripheral T-cell lymphoma.
CLINICAL SCIENCES
There were 8 types of primary epithelial malignant neoplasms, including 3 sweat gland carcinomas and 4 mucinous adenocarcinomas. No more than 3 cases of any single type of malignant adnexal tumor were reported (Table 1 ). Six Merkel cell tumors were diagnosed, all in persons older than 73 years ( Table 2 ).
The annual incidence for all non-basal cell and nonsquamous cell tumors of the eyelid was 1.8 per million of white population (95% CI, 1.6-2.1 cases per million) older than 20 years. For blacks of the same age, the incidence was 0.3 per million of black population (95% CI, 0.05-0.7 cases per million). The rates for melanoma and sebaceous carcinoma of the eyelid for whites older than 20 years were 0.6 and 0.5 per million, respectively. The incidence of eyelid tumors in blacks did not significantly change after being age-adjusted to the 1987 white population.
COMMENT
The malignant neoplasms of the eyelid reported to the FCDS represent the collective experience of 95 different medical care facilities, 44% of all facilities in the FCDS network. Only 4 medical facilities reported more than 10 
SUBJECTS, MATERIALS, AND METHODS
Florida has required all acute care medical facilities to report cancer cases, except basal cell and squamous cell carcinoma of the skin, to the cancer registry within 6 months of diagnosis. The FCDS was set up in 1981 to accomplish this legislated mandate. Data from the statewide cancer registry are available on a commercial file (CD-ROM) and include the 1981 through 1994 calendar years. Files were compiled at the Sylvester Comprehensive Cancer Center at the University of Miami, Fla. Data were subjected to extensive logic analysis and inter-item and intra-item edit checks. Duplicate entries were removed at our institution. The commercial file does not contain information on follow-up and contains limited information on treatment.
The cancer coding system used by the FCDS is based on the International Classification of Diseases for Oncology (ICD-O). 8 Tumor nomenclature is designed to be interchangeable with terms used in the International Histological Classification of Tumours. 9 Morphology codes for non-Hodgkin lymphoma are compatible with the terminology adopted by the Working Formulation. 10 The diagnosis of extranodal lymphoma is based on the timing of the diagnosis. The eyelid would be designated as the primary site if it were the initial site of histologically confirmed lymphoma. Vital statistics were abstracted by trained registrars. Patient race classification was based on information in the patient's medical record.
The anatomic code for the eyelid was crossreferenced with the behavior code for malignant tumor to identify all primary invasive malignant neoplasms of the eyelids. The search was limited to persons who resided within the state. Incidence rates were calculated using data from the 1980 and 1990 Florida census. 11, 12 Incidence in this study was defined as the number of new cases of eyelid cancer in 14 years divided by the total number of personyears at risk. This ratio is expressed in cases per million population per year. Statistical inference for relative risk of developing cancer of the eyelid in whites vs blacks was performed by calculating 95% confidence intervals (CIs) with the logit method. 13 Poisson CIs were used for incidence rates.
14 The incidence of eyelid tumors in blacks was age-adjusted to the 1987 white population in Florida to control for any differences in age distribution between the races. cases (range, 1-16 cases). Florida does not require medical facilities to report basal cell or squamous cell carcinoma. The FCDS has captured an estimated 90% of Florida cancer cases according to audits performed by the Program of Cancer Registries of the Centers for Disease Control and Prevention, Atlanta, Ga. 15 Their estimate is based on cancer projections from the Surveillance Epidemiology and End Results Program, National Cancer Institute, Bethesda, Md. The North American Assocation of Central Cancer Registries, Sacramento, Calif, estimated 97% completeness of case ascertainment from 1989 through 1993. 16 The FCDS began to monitor hospital cancer submissions in 1981. This monitoring process was based on the percentage of completed (observed) submissions compared with expected cancer cases. Case-finding audits are also performed periodically by the FCDS at all institutions to assure completeness of case reporting. The FCDS audits show that microscopic confirmation exists on 99.6% of all cutaneous melanoma diagnoses found in the registry. 16 There is always the possibility of underreporting skin cancers, however, because of the difficulty in identifying cases treated in physician's offices and in outpatient treatment facilities.
The incidence of non-basal cell and nonsquamous cell carcinoma of the eyelid in Florida from 1981 through 1994 was low. The incidences of the 2 most common tumors in this study (melanoma and sebaceous carcinoma) in whites older than 20 years were just 0.6 and 0.5 per million, respectively. These incidence rates, by comparison, are approximately one tenth that of uveal melanoma, which is regarded as an uncommon malignant neoplasm. 17 Several findings in this study deserve additional comment. Only 3 (1.5%) of 206 eyelid tumors in the FCDS were in blacks, a very small proportion considering the black population in Florida in 1990 was nearly 1.6 million. 11, 12 Patient race was not recorded in only 3 of the 206 persons with eyelid tumors. There was no case of sebaceous carcinoma, cutaneous adenocarcinoma, Merkel cell tumor, or cutaneous lymphoma of the eyelid in a nonwhite patient in the FCDS. Based on Florida census data, the annual incidence for non-basal cell and nonsquamous cell carcinomas of the eyelid in blacks older than 20 years is 0.3 cases per million. The relative risk of developing one of these uncommon malignant neoplasms is 6.4 times greater for whites than for blacks (95% CI, 2.1-20.2). Tumor incidence data from Florida show that black race is a strong protective factor for all types of eyelid tumors. Given the morbidity of tumors in this study if left untreated, it is unlikely that the low frequency in blacks represents an artifact of inadequate reporting.
The protective effect of black race has been well established for melanoma and for basal cell and squamous cell carcinoma but is not well recognized for other types of cutaneous malignant neoplasms. 1, 2, 18 Merkel cell tumor at any skin site has rarely been reported in blacks. 7 A variety of adnexal tumors of the eyelid have been reported in series from referral centers and data reveal that most affected patients are white. 3, 19, 20 Incidence rates, however, cannot be determined from these studies. An international study showing variation in reported frequency of sebaceous carcinoma by geographic location suggests that a potentially identifiable environmental or genetic factor is involved in the pathogenesis of this cancer. 21 Sarcomas are exceptionally rare in the eyelid. Three quarters of the cases in the FCDS were identified as Kaposi sarcoma. Comorbidities are not reported to the FCDS, but the age and sex distribution of Kaposi sarcoma suggests that these cases are probably associated with the acquired immunodeficiency syndrome.
Primary lymphoma was the third most common eyelid tumor in the FCDS. The designation of primary eyelid lymphoma in the FCDS means that lymphoma was initially diagnosed from an eyelid biopsy specimen. The range of reported histologic diagnoses in this study reflects the broad spectrum of B-cell lymphomas known to affect the skin. 22, 23 All 27 patients with eyelid lymphoma were white. In North America, blacks have a lower incidence of extranodal non-Hodgkin lymphoma than do whites. From 1984 to 1988, data from the Surveillance Epidemiology and End Results Program show that whites have nearly a 3-fold-greater risk of extranodal lymphoma than do blacks. 24 This racial difference has been declining since 1974, and has not been analyzed according to anatomic site. 24 If the differences in racial predilection for eyelid lymphoma are generalizable to other sun-exposed skin sites, it may be possible to confirm the FCDS findings with studies from other skin sites.
Most non-basal cell and non-squamous cell malignant neoplasms of the eyelid occur in elderly white patients. A growing body of evidence supports the hypothesis that aging and long-term sun damage to the skin can alter the expression of certain genes implicated in cutaneous carcinogenesis. 25 Studies of cutaneous photocarcinogenesis have tended to concentrate on basal cell and squamous cell carcinoma and melanoma. Results from this study showing that the incidence of other types of malignant eyelid tumors is significantly lower in blacks supports the hypothesis that increased skin pigmentation confers a protective effect against these tumors. The journal regrets the error.
